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WASABI emotion simulation

WASABI Affect Simulation for Agents with Believable Interactivity
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WASABI - historical & theoretical roots
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Source: Marsella, S., Gratch, J., & Petta, P. (2010). Computational models of emotion. A Blueprint for Affective Computing-A sourcebook and manual, 11(1), 21-46.
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Figure 1: A history of computational models of emotion
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Development began in 2002 with the
Multimodal Assembly eXpert MAX

Inspired by seminal work of German
philosopher and psychologist Wilhelm
Wundt

Dynamics of emotional experience Is
at its core

Combines appraisal (OCC) with
dimensional (PAD) emotion theories

Applied to virtual humans and social
robots

~WASABI" because ,TABASCQO" was
already taken ©




A short introduction to WASABI
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Reactive appraisal
- intrinsic pleasantness

- expectation deviation
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- Dominance assessment

Cognitive reappraisal
- causal (mis)attribution
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WASABI emotion dynamics: emotion (x)
> emotion combined with mood -
> “valenced impulses” drive agent’'s emotional S -
state, _ . /
for example, with a chess engine: S eval
> with e; the board evaluation: 9 9
eval; il
imp(eval;) = k X tanh -

> 1 reduces skewness of hyperbollc tangent
(2)

> k Is a scaling factor (50)
> E.g., imp(eval;) = 50 X tanh

evaly
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KEmotion dynamics\

WASABI p(xe,yt) = 5+ (xt + yt) 3 IO'CESICEU'L!

emotion D EDIEN
a(xt, zt) = |Xt| + Zt -

mood
\

Emotion dynamics in pleasure (P), arousal (A), and dominance (D) space
Simple, UDP-based network interface

Open source (hosted on GitHub) (= https://github.com/CBA2011)
(Presumably) quite well documented ©
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https://github.com/CBA2011

Software architecture of MARCO

\J

~

Behavior
module

|

behavior description
(BML)

'

\

movement
commands

visual & vocal

BML interpreter

v

behavior

r N ' N
< board | |
Emotion evaluation Chess engine | _[chess] |
module | emotion module move
trigger
- / o J
emotion response
vector (chess move / failure)

2014

DGT board
module

chess

A

board
action

chess

Robotic arm

Pan-tilt-roll unit

move

-

Emotion Simulation and a Android Andrea in the wild -- Prof. Dr. C. Becker-Asano

Y

Virtual agent

affective
feedback

Y

Y

Human
Player

HOCHSCHULE
DER MEDIEN



WASABI integration (2)

> prospect-based emotions need to be triggered based on
changing evaluations over time

> with e; representing future directed evaluation:

>

>

>

fear: significant drop of board evaluation
surprise: significant change of board evaluation

fear-confirmed: if fear is present and situation as
bad as expected (or even worse)

relief; if fear and situation much better than
expected

hope: if good move at depth d of the search tree

trigger if..
fear €t_1 — et > €
surprise let—1 —et| > ¢
fears-confirmed | feari—1 A (ex—1 — er < €)
hope €t.d — €t d—2 > €
relief feari—1 A (ex —et—2 <€)
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Outstanding demo award
ICMI 2014, Istanbul

https://becker-asano.de/index.php/videos/robotics/87-marco-videos
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master thesis @ Y A ™ N
humanoidlab

> 2021, Sinan Kale, MA: ,Development ( — ’ T apliew A
and integration of an optical chess R | [

board recognition from an oblique " i ! B |
angle for the hybrid agent MARCQO* ,

> 2021, Jannik Schmidt, BA:
,Personalized spoken language
interaction with a chess robot by
camera-based face and emotion
recognition®

> 2022, Florian Rapp, BA: ,Emotion
detection from the speech signal®

> 2022, Patrick Thomasius, BA:
,2Misattribution of emotions —
analysis and simulation following an
emotion dynamics approach”

>
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Now to something
completely different:

Android Andrea

-
’

”t;& >



Impression of the setup A
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Project overview HOCHSCHULE

v

Emotion

Interactive installation of the android robot “Andrea” in the
“Galerie der Reisen” of the Mercedes-Benz museum

Daily from 9 am to 6 pm, October 315t until November 5 2023
Structured interviews with 44 randomly selected visitors

Three versions of Andrea:

1. Long hair with female voice (long-female, 2 days)

2. Short hair with male voice (short-male, 3 days)

3. Short hair with female voice (short-female, 1 day)

Analysis of 44 interviews and 4436 audio input requests
(transcribed to text) with corresponding system responses
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Technical setup

))

HOCHSCHULE
DER MEDIEN

People tracking
(posenet)

; Hello!
"Hello And [ ‘
€ O: ndrea How can I help?

! 1
! \ 4

/

Speech Speech qj» Face
recognition synthesis - ----___ > animation
(OpenAI Whisper) (coqui/VITS) (FaceFormer)
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Interview results

r

What motivated you to
actively interact with the

L robot?
4 )
{
Please describe your
interaction with the
k robot.
\_ J

would it be useful to use

"!1
In which situations

Yes

Demographic data
(age, gender, place of residence,
date of previous visit)

Did you interact with the
robot?

How useful do you think would it
be to use this robot in a museum
today? (0 — 10)

!

r In what situations would
it NOT make sense to

it in the museum? Why? )

:

What should be urgently

~

use it in the museum?
\ Why not?

Do you have any ]

improved before such a
robot is used?

>
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Why did you not interact
activeley?

N

J

7

i
'

Please describe your
observations.

!

J

> guestions and/or
suggestions? I
S

Thank you for taking
part in this interview.
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Gender over conditions / age groups

date of previous visit)

Demographic data
(age, gender, place of residence,

> 28 male, 11 female, 5
undefined (missing data)

> Equal distribution of
gender over experimental
conditions

> Equal distribution of
gender over age groups
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Condition

undefined I 3

1

14

Frequency (N)

. long-female short-male short-female

Age group

male

female

undefined

Frequency (N)

B B 1020 B 2130 31-40

41-50 51-60 >60 <10
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Usefulness on a0to 10 scale

> All conditions well above

average evaluation of five

> pooled evaluation data:

Shapiro-Wilk normality test p =

0.056 —» Wilcoxon test with
Hyu #5,p<0.001

> No significant differences

between conditions

> One-way ANOVA assuming
unequal vairances with
,condition® as grouping
variable: F = 0.237,df; =
2,df, =159,p > 0.79

Evaluation
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Scenarios that are not making sense A
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> Many visitors did Negative scenarios
not come up with
any negative
scenarios

> Some do not want
Andrea instead of
an audio guide

Nno negative scenarios
presenting information just as an audio..
when it substitutes a human
as a guide / during a guided tour
for general questions, e.g., about weather /..
humans should have a choice, negative..
whenever asking concrete questions is..

at the kiosk/ticket counter

inside/with the old cars
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Scenarios that are making sense A
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> Nearly every third Positive scenarios
visitor wants to let
Andrea prese Nt presenting knowledge about exhibts 14
eXhibitS at the kiosk/ticket counter 9
) i ) instead of audio guides 7
> Nine can Imaglne when people have (more specific) questions 7
to let Andrea work instead of / as a human guide 5
at the thket counter presenting the theme of the current.. 4
no positive scenarios 4
> Evenas a providing location information (toilet,.. 3
replacement of when more information is needed than on.. 3
audio guides iS to present the highlights only 2
: in one-to-one up to one-to-three interaction.. 2
p_O_SSIbIe for some inside the cars 2
VISItors as a supplement to a human guide 2
0 5 10 15

Emotion Simulation and a Android Andrea in the wild -- Prof. Dr. C. Becker-Asano 19



What's next? i
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cognitive modelling
- discourse planning
- probabilistic forecasting
- emotion simulation & detection

multimodal ML
- learning discourse dynamics

P oy
>E » - integration of semantic labels
9 k - combined video & audio ML

neuro-symbolic Al

How can I'help?

Speech speech gj]) Face :(])) + % o %
))) recognition synthesis ----Z--->  animation -------- 6
(0 = 1

= K ot B

penAl Whisper) (coqui/VITS) (FaceFormer)

combining single task ML models
- facial features & emotions

- dominance detection from audio
- gestures from pose estimation

R Iy 7

\< rule-based behavior generation
\ - voice & face/body synchrony

- speaker attention tracking

- simple backchanneling
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Cooperation with Japan — ERICA / ATR
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Humanoid Lab at Stuttgart Media University A
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Marcel Heisler Johanna Kuch Leon Kiefer

Stuttgart Media University University of Augsburg Stuttgart Media University
ML, software framework, facial Speech & Gender neutral design ML, Vision, Object recognition
animation
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